Regular solvability of one boundary value problem for the operator differential equations in abstract Hilbert spaces is investigated in this paper. Sufficient conditions for the coefficients of the operator differential equation, which provide the regular solvability for this problem, are found. The results of this work are applied to some mixed problems for the second order elliptic type equation with partial derivatives.
.
Here and further the derivatives are considered in sense of distributions theory [1] . We note that from the theorem on traces
, j = 0, 1 and
is the complete subspace of the space W 2 2 ((0, T ) ; H). Let's consider in H the following boundary value problem
where f (t), u(t) ∈ H almost everywhere for t ∈ (0, T ), and the operator coefficients satisfy the conditions:
A is positeively defined self-adjoint operator;
2. ρ(t) is a scalar measurable function, moreover 0 < α ≤ ρ (t) ≤ β < ∞; 
takes place, then the problem (1), (2) is called regularly solvable.
In this papers (theorem 1) we'll see that the simple problem
for satisfying the conditions 1) and 2) is always regularly solvable. The problem is how to take the operators A 1 (t) and A 2 (t) so that the perturbed problem (1), (2) will also be regularly solvable. To do it we find some algebraic conditions on the coefficients of the equation (1), which provide the solvability of the problem (1), (2) . We note that for ρ(t) = 1, A 1 (t) ≡ A 2 (t) ≡ 0 the problem (1), (2) has been investigated in the papers [2] [3] [4] . For ρ (t) = 1 , A 1 (t)A 1 , A 2 (t) = A 2 in the equation (1) with boundary conditions u (0) = u(t) = 0it has been considered in works [5, 6] , and ρ (t) = α, t ∈ (0 , T 0 ), ρ (t) = β for t ∈ (T 0 , ∞) in the infinite domain the problem has been considered in the papers [8] [9] [10] [11] . The equation (1) with boundary conditions u (0) = u(T ) = 0 has been investigated in the work [7] .
Let's denote by
If the conditions 1) -3) are satisfied , the operators P 0 , P 1 and P are bounded
In this case we use the theorem on intermediate derivatives [1] , which states
Thus, the problem (1), (2) can be written in the form of equations
It takes place the following
are true. Proof. From the equation P 0 u = f we obtain
Then we have
Taking into consideration that for u ∈
. from the inequality(8) we obtain
From this expression we get
The inequality (6) is proved. Let's prove inequality (7). For any ε > 0 from the inequality (9) it follows that
we obtain
Lemma is proved. The following theorem is true.
Theorem 1. Operator P 0 implements on isomorphism between the spaces
From the inequality (6) it follows that the equation P 0 u = 0 has only zero solution. From the boundedness of the operator P 0 and from Banach theorem on the inverse operator we can see that it is sufficiently to prove that the equation P 0 u = f has solution for any f ∈ L 2 ((0, T ) ; H). If we consider the operatorP 0 in the space L 2 ((0, T ) ; H) generated by the operator-differential
it follows that the operatorP 0 is also positively defined. Then this operator
. From this fact we obtain that the equation
Now we'll prove the main theorem Theorem 2. Let the conditions 1) -3) are satisfied and the inequality
takes place. Then the problem (1), (2) is regularly solvable. Proof. It is sufficiently to prove that the equation P u = P 0 u + P 1 u = f has a solution for any f ∈ L 2 (R + ; H). As from theorem 1 the operator P −1 0 is invertible, then after substitution ω = P 0 u we obtain the equation T ) ; H). Taking the lemma into consideration for any ω ∈ L 2 ((0, T ) ; H) we have
As q < 1, so the operator
. Theorem is proved. Example. Let's consider the following mixed problem. Suppose Ω = (0, T ) × (0 , π) and
where f (t, x) ∈ L 2 (Ω), u(t, x) ∈ L 2 (Ω), ρ (t) is a measurable function, 0 < α ≤ ρ (t) ≤ β < ∞, p 1 (t, x) and p 2 (t, x) are measurable and bounded functions in domainΩ. We consider the following operators in L 2 (0 , π). Let's denote by A 2 y = −y (x) with the domain D (A 2 ) = y/y (x) absolutely continuous on [0 , π], y ∈ L 2 (0 , π) and y (0) = y (π) = 0}. Let A 1 (t) y = p 1 (t, x)y (x) , D (A 1 (t)) = {y/y is absolutely continuous}, A 2 (t) y = p 2 (t, x)y (x), where D (A 2 (t) = D (A 2 )). Then applying theorem 2 we obtain the following theorem Theorem 3. Suppose that all conditions on the functions ρ(t), p 1 (t, x), p 2 (t, x) are satisfied. Then for any f (t, x) ∈ L 2 (Ω) there exists the unique function u(t, x) ∈ W 2 2,2 (Ω) satisfying the equation (10) in Ω almost everywhere and the conditions (11) .
